Introduction

39
Lowland rice or paddy systems in Asia make a major contribution to the global rice 
Basic principles of fertility in rice soils
89
Rice is a sub-aquatic plant, well adapted to flooded soils, and thus is able to derive 90 the benefits following flooding of the soil. However, upland rice is also grown in The most important effect of submerging a soil under water is to cut the 113 supply of oxygen. As a result, the entrapped oxygen is quickly exhausted and the 114 soil becomes devoid of free oxygen. The lack of free oxygen or anaerobiosis causes 115 soil reduction and sets in motion a series of physical, chemical, and biological 116 processes that profoundly influence the quality of a soil as medium for growing rice 117 or any other wetland crop (e.g., see Ponnamperuma 1972 Ponnamperuma , 1984 Kyuma 2004 literature, on the influence of flooding on nutrient availability is provided in Table 1 .
168
Equally importantly, the growing of wetland rice in submerged soil is 
228
The decomposition of OM in aerobic soils is rapid in the presence of oxygen, it less accessible for decomposition by microbial activity and hence its accumulation.
241
In addition, the productions of compounds in submerged soils and sediments, which 242 are toxic to microbial population, also retard soil OM decomposition (Sahrawat 243 2004b).
244
The most important factor responsible for net accumulation of OM in wetland 245 soils and sediments is the high net primary productivity of these systems (Neue et al. 
270
The availability of zinc (Zn) is reduced in submerged soils (Ponnamperuma 1972; Sahrawat 1998; Narteh and Sahrawat, 1999) . Also see Table 1 for the summary of in the aerobic rice conditions. In the longer these fertility advantages or 288 disadvantages have a cumulative effect on soil quality for growing rice. 
336
Thus, the issues relating to the sustainability of the aerobic rice, the crop need 337 to be a part of the diversified system to maintain soil quality and health and control 338 pests and diseases, e.g., through the use of legumes in the cropping systems. 
